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ABSTRACT 


Four low ground pressure vehicles were tested on the Alaskan North Slope to 
observe their effects on thawed tundra. Disturbance created was generally minimal. 


FLEXTRAC NODWELL FN-400 


ROLLIGON 4460 


CAREY MACHINE 


PREFACE 


Present government regulations prohibit surface transportation across thawed 
ground on the North Slope of Alaska. Concern for the environment has prompted 
these regulations. Problems resulting from summer travel on the tundra have been 
generally classified as: 


1. Marks On The Tundra. Travel over thawed or frozen tundra can cause marks. 
Some people hold the opinion that any mark is detrimental, and any operation 
leaving a mark should not be allowed. 

2. Erosion Of The Land. In areas of relief or sloping topography extensive erosion 
can occur when destruction of the tundra mat concentrates water movement. 

3. Formation Of Lakes And Ponds. Where the terrain is relatively level, thaw of high 
water content permafrost following mat destruction can create new ponds or 
lakes. 


Past publications have dwelt only on deep ruts and/or erosion, the result of severe or 
total tundra damage. Research efforts are now under way to study all the parameters 
involved in this problem and establish a sound basis for decision making on summer 
travel across the tundra. 


In July of 1969 a Flextrac Nodwell FN-400 and FN-110 were used in equipment 
tests on the tundra. Each vehicle had the regular track with detent in the center, 
which appeared to cause most of the tundra disturbance. The tests resulted in 
recommendations that a new flat track be developed. 


A flat track for the FN-400 was designed and built by Flextrac Nodwell and 
additional tests were started in August of 1969; however, due to various problems it 
was impossible to carry out a satisfactory experiment? . 


On June 4, 1970 the FN-400, a Rolligon 4460 (4-wheel) and 6660 (6-wheel), and a 
Carey Machine were used in similar tests.2 All observers were impressed by the 
performance of these machines and the seemingly minor disturbance they caused. 
The new Nodwell ‘flat’ track did not create disturbances previously experienced 
with the regular one. 


lFor details of these tests, see Nodwell-Mobil report, ‘‘Summer Tundra Stability Test Using Low Ground 
Pressure Tracked Vehicles,’’ by J.H. Piggott and W.R. Belcher, and a report to the Commissioner of Natural 
Resources by W. Sacheck and B. Halliday. 


2 Details of the June 4 test are presented in ‘‘Summer Travel On The Tundra With Low Ground Pressure 
Vehicles’’ by Glenn R. Burt, Instit. Arctic Environ. Eng., Univ. Alaska, N7004, 1970. 
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INTRODUCTION 


Increased thaw depth and variation in moisture content at different times during the 
summer necessitated mid-July equipment tests. They were planned for the original 
test area, but permission could not be obtained to cross the Kuparuk River. On July 
15 tests were begun at a new site approximately 3 miles south of Dead Horse where 
terrain and vegetation were similar to the previous site. 


EQUIPMENT TESTED 


1h. 


Flextrac Nodwell FN-400 with flat track. 
Empty weight: 58,000 pounds 

Payload: 40 to 60 tons 

Ground Pressure — Loaded: 3 1/2 psi. 


. Rolligon 4460. 


Empty weight: 5,800 pounds 
Payload: 10 tons 
Ground Pressure — Loaded: 3 psi. (for this test) 


. Yukon with flat track. 


Empty weight: 17,800 pounds 
Payload: 8 tons 
Ground Pressure — Loaded: 8 psi. 


. Carey Machine 


Empty weight: 10,200 pounds 
Payload: 4 tons 
Ground Pressure — Loaded: 2 1/2 psi. 


TEST SECTIONS 


Ten 1000-foot test strips were laid out as shown in the following sketch. Notes 
provide information concerning the traffic on each strip. A section next to Lane 1 


was later used and designated Lane 0. 


JULY 15, 1970 TEST SITE. NUMBERS IDENTIFY TRAFFICKED LANES. 
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JULYooei9fO . TEST SITE 


APPROXIMATELY THREE MILES SOUTH OF DEAD HORSE 


CAREY MACHINE 


10 PASSES 
2 TON LOAD 


1 PASS 


YUKON 18 PASSES 
Lane 9 2 PASSES OFF-SET TRACKING 
§ TON OAD 18 PASSES 


1 PASS 


YUKON 
Lane 8 10 PASSES 
8 TON LOAD 


2 PASSES 
NODWELL FN-400 11 PASSES 

Lane 7 3 PASSES OFF-SET TRACKING 
20 TON LOAD iE PASSES 

1 PASS 


NO TRAFFIC 


ROLLIGON 4460 
20 PASSES 
4 TON LOAD 


ROLLIGON 4460 
10 PASSES 


4 TON LOAD 


NO TRAFFIC 


NO TRAFFIC 


NODWELL FN-400 
10P 


10 TON LOAD 


1 PASS 


EES 
NODWELL FN-400 11 PASSES 
-SET TRACKING 
Lane 0 3 PASSES ————————EEEE OFF-SE 
ewe 
20 TON LOAD 11 PASSES 
ee 


2 PASSES 
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OBSERVATIONS 


The following are brief statements of test observations, accompanied by photo 
documentation in most cases. In the APPENDIX are photographs of each Lane at 


the conclusion of the tests. 


LANE 0: FN-400, 20 ton payload, 11 passes in the same tracks, then a pair of offset 
tracks. 


1. One pass slightly compressed the tundra and matted the grass. 


2. Close-up of tundra after one pass. 
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4. After three or four passes the tundra mat was compressed to the point where it 
was cut through in many places along the edge of the track. 


5. With a 20 ton load the Nodwell appeared to cause a little more disturbance, at 
least it reached the point of mat incision quicker than with a 10 ton load. 


6. Offsetting the final passes smoothed out the tracks, leaving a less obviously 
marked surface. 
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LANE 1: FN-400, 10 ton payload, 10 passes in the same tracks. 


1. At four or five passes the tundra mat was cut through at the edge of the track in 
many areas. 


2. All passes were in the same tracks, no offsetting, and the surface marks were more 
pronounced here than in Lane O. There the final passes were offset from the 
major tracking. 


3. Close-up of tundra after ten passes. 
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LANE 2: No traffic on this lane. 
LANE 3: No traffic on this lane. 
LANE 4: Rolligon 4460, 4 ton payload, 10 passes in the same tracks. 


1. One pass left almost no visible evidence of the vehicle’s passing. 


2. After ten passes the mat was cut through only at the potholes. 


3. Tundra several hours after the test was completed. It was slightly compressed 
after ten passes. 
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LANE 5: Rolligon 4460, 4 ton payload, 20 passes in the same tracks. 
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1. One pass left almost no visible mark. 


2. After twenty passes the mat was cut through only in very high moisture content 
areas. 
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LANE 6: No traffic in this lane. 


LANE 7: FN-400, 20 ton payload, 11 passes in the same tracks, then a pair of offset 
tracks. 


1. The results were the same as in Lane 0. 


LANE 8: Yukon, 8 ton payload, 10 passes in the same tracks. 


1. One pass left a slightly visible mark. 


2. Close-up of tundra after one pass. 


3. After ten passes the mat was cut through in only a few places. 
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LANE 9: Yukon, 8 ton payload, 18 passes in the same tracks, then a pair of offset 
tracks. 


1. One pass left a slightly visible mark. 
2. After 18 passes the mat was cut through in a number of places. 


3. Off-setting the final passes helped smooth out the track marks and improve the 
looks of the disturbed areas. 


LANE 10: Carey Machine, 2 ton payload, 10 passes in the same tracks. 


1. One pass left almost no visible mark. 


2. After 10 passes the mat was not cut. 
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TRAIL FROM DEAD HORSE TO THE TEST SITE 


There were 2 passes of the FN-400 with a 10 ton load, 1 pass of the FN-400 with a 
20 ton load, 1 pass of the Rolligon 4460 with a 4 ton load, 2 passes of the Carey 
Machine with a 2 ton load, and 2 passes of the Yukon with an 8 ton load in the same 
tracks. One pass of the FN-400 with a 20 ton load was offset to one side of the main 
tracks and one pass of the Rolligon 4460 with a 4 ton load was offset to the other 
side. 


This traffic left marks on the tundra; however, examination of the trail indicates the 
disturbed mat has not been destroyed and should repair itself. 


SUPPLEMENTAL OBSERVATIONS 


It is obvious from the tests that moisture content of the soil was a major factor in 
the degree of disturbance caused by the various machines, especially track vehicles. 
An extreme case is shown in the following set of photographs. The Rolligon 4460 
and FN-400 went though similar potholes with like results — both were down to 
frozen material after several passes. 


ROLLIGON GOING THROUGH POTHOLE 
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POTHOLE AFTER TEN PASSES OF ROLLIGON 


In drier areas the Rolligon merely compacted the grass, while the track vehicles 
began to cut the mat itself after three or four passes, pumping free moisture from 
the thawed ground below. 


The Nodwell cut the tundra more severely than the Yukon and began to pick up turf 
after six or seven passes; however, it should be comparatively noted that one pass by 
the Nodwell was equivalent to two passes by the Yukon, since the Nodwell had a 
double set of tracks. This writer and other observers believe improvements could be 
made in the ‘flat’ track which would reduce cutting and soil pickup. 
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Offsetting the final passes smoothed out the tracks, leaving a less obviously marked 
area. Although the overall effect of this action is not yet established, it is hoped that 


it will not only reduce visible marks but accelerate tundra rectification as well. 


CONCLUSIONS 
On July 24, 1970 a survey was made of all the test sites. 


The July 15, 1970 Site showed a marked improvement in appearance. A comparison 
of present conditions with conditions in other areas studied by this writer indicates 
the tundra will heal itself except in the case of potholes, which may require 
reseeding. Notwithstanding the pothole areas, tundra disturbance does not appear to 
be as severe as that incurred during the June 4, 1970 tests. 


An investigation of the June 4, 1970 Site revealed depth of thaw was the same in 
trafficked areas as those surrounding. The tracks which appeared to cause the most 
disturbance are healing well. From the air only an increased, greener growth in the 
tracked areas indicates previous testing. The lanes where one and three passes were 
made by the Nodwell are not visible. On the ground slight incisions can be found at 
some points along the lanes. 


There are no indications of significant damage at the 1969 Site, though an 
OBVIOUS MARK REMAINS in some places. Depth of thaw in the tracks is no 
deeper than in surrounding areas, and vegetation is returning in most of the lanes. It 
appears, at this time, that the marks left by the detent in the normal Nodwell track 
will remain obvious for a number of years. 


In all the test areas it is becoming quite obvious that these tracks will not affect the 
depth of thaw or the permafrost. Healing or complete restoration of tundra in other 
areas of the Arctic, observed in separate studies, gives good reason for optimism in 
the use of low ground pressure vehicles. 


At this time no controlled tests have been conducted on sloping terrain. Various 
research projects, however, are now being considered to cover this and other 
problem areas. Present speculation is that perhaps use of low ground pressure 
vehicles will not disturb vegetation enough to permit erosion. 


The aim of these tests is to establish a sound basis for decision making on summer 
travel across the tundra. At least two matters must be determined before such can be 
done: 


1. Levels of permissible disturbance must be established for different areas (wild 
life preserves, parks, oil lease zones, forests, etc.). 


2. Sufficient tests must be run, including the use of actual working conditions as 
experiments for correlation with tests, to determine what restrictions on vehicle 
type and work are required to keep disturbances to a specified level in different 
areas. 
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LANE 0, AFTER TEST COMPLETED 


- LANE 0, TEN DAYS AFTER TEST 
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LANE 1, AFTER TEST COMPLETED 


LANE 4, AFTER TEST COMPLETED 


PAGE 16 


- a 
en 


LANE 5, AFTER TEST COMPLETED 


LANE 7, AFTER TEST COMPLETED 
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LANE 7, TEN DAYS AFTER TEST 


LANE 8, AFTER TEST COMPLETED 
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LANE 9, AFTER TEST COMPLETED 


LANE 9, TEN DAYS AFTER TEST 
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LANE 10, AFTER TEST COMPLETED 


1969 TEST AREA ON THE LEFT AND JUNE 4, 1970 TEST AREA ON THE RIGHT. TAKEN JULY 24, 
1970. NUMBERS IDENTIFY TRAFFICKED LANES. 
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JUNE 4, 1970 TEST AREA. TAKEN JULY 24, 1970. LANE 1 (3 PASSES FN-400), LANE 2 (1 PASS FN-400) 
AND LANE 3 (10 PASSES FN-400). 


JUNE 4, 1970 TEST AREA. TAKEN JULY 24, 1970. LANE 3 (10 PASSES FN-400 LOADED) AND LANE 4 
(10 PASSES FN-400 EMPTY). 
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JUNE 4, 1970 TEST AREA. TAKEN JULY 24, 1970. LANE 5 (10 PASSES ROLLIGON 4460 EMPTY) AND 
LANE 6 (10 PASSES ROLLIGON 6660 EMPTY). 


JUNE 4, 1970 TEST AREA. TAKEN JULY 24, 1970. LANE 6 (10 PASSES ROLLIGON 4460 EMPTY) AND 
LANE 7 (10 PASSES ROLLIGON 4460 LOADED). 
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ONE OF THE MOST DISTURBED AREAS IN THE 1969 TEST AREA. TAKEN JULY 24, 1970. 
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